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by high nurthenast to norihwest winds or the Atlantic coast. It was last seen at 4:35 p. m., of the 23rd,
east of Cape Breton, moving rapi:dly northeast. . .

No. XIIIL - The moderate noriher that followad low barometer No. XII seems to have been in great
part indueed by the low pressure prevailing from Iexas to California on the 22nd, and to have given rise to
the area of rain and subsequent low pressure, No. XIII, which was cauntral on the western border of Texas
at 4:35 p. m. of the 23rd. The burometric depression of the 22nd was evidently one of many similar cases in
‘which an area of low barometar, existing upon th: Pacific coast of Mexivo, is transferred to the eastern slope
‘of the Cordilleras precisely as vecurs frequently along the coast from Alaska to Orezon.  In both regions tge
consequences are simi'ar - namely, a strong flow of air westward up the slope of the Rocky Mountains and
_theforipatien of areasof eloud, rain and =now with new centres of low pressure. The course pursued by No.
XIII was slowly eastward along the Gulf const t) northern Florida, over which it disappeared 4:35 p. m. of
the 25th, having been accompanied by heavy ruins throughout the Gulf and South Atlantic States, and
followad by a szvere noriher over th: West:ra Guli coast.

No. XIV.—-This area seems to have originated in western Texas under counditions very similar to those
attending the formation of No, XIII. It was central near the Texas coast at 11 p. m. of 22ud, whence it
moved slowly eastward to the mouth of the Mis«, tand then turned to the northeastward through Ala. and
W. Virg. into eastern New York, where it was cen ral at 11 p. m of the 29th.  The contral low barometer
had steadily and rapidiv fallen from 29.80, at 11 p. m. of the 27th, and 29.65, at 11 p. m. of the 28th, to
28.85, at 11 p. m. of the 29th. At which time, also, the area of snow and rain, with high winds or gales,
covered the Lower Lakes, Midd ¢ and LEastern States, making this one of the severe storms of a very stormy
month. The depression coutinued its courze no:theastward on the 30th, and was, at m’dnight, central over
the Gulf of St. Lawreneca.

No XV.—Wlile No. X1V was, during the evening of Dcember 30:h, paswsing over New Branswick,
and the highest pressure wus central in the Eustern Guit States, a third depression, No. XV, was developing
in western Texas or northern Mexico, 11 conseguence of the peeeipitation of moistura that had beea carried
by easterly winds up the slope of the Rocky Muoun ajus.  This depression wus central at midnight of the 30th
west of Indianola, but at 7:35 0. m. of the 31+t was a= a violent storm, central between Indianola and Gal-
veston, It moved eastward during the rest of the 31st, with inereasing severity, and was on the moruning of
January 1st, 1877, central in Gueorg'a, while northerly gales prevailed in the Western Gulf.  The track of
this memorable storm, dwing the 1st and 2iud of January, is shown on chart No. I, but its further history
belongs to the REviEw ior that maonth

Storms at Sea have b en rep o ed by numerons vessels, among them as fullows : ou the 1st heavy NV,
gales off Cape Horn, alsh in lat. 44> N, long. 40° W.; hurricane in 37° N, 16> WW.; on the Ist and 2ud,
NW. gale off Capz Hatteras; na th- 4ith, heavy NW. gale, 30" N. 70\, hurricane near the Orkney
Islands; on the Tth, storm near Cane May ; on the 8th, heavy W. gale oft Cape Hatteras ; on the 9th, fu-
rious NW. gale prevailed along ihe Mididie and East Atlantic coast, increasing to a hurricane force in some
localities ; this gale was felt at s=u as follows: on the Western Bank, also at 40° 15" N., 67> W,, at 43° N,
64° W, (a harricane, ba. 23.80,- at 12° N, 61> W., at 40 N.. 70 W_; on the 10th the gale of the preceeding
day continued with high sea, being reported from 41° 44' N, 59° W, 41 N., 56 W., 36> N,, 70° W, and
40° N., 70° W.; on the 12th, a terrifie gale in the Prince Edwards Islands; 13th, gale with high sea, 41° N,
62> W.; 14th, gule with high sea, 49> N_, 37° W.; 15th, heavy gale and very hizh sea, 48° N, 37° W, also
41° N, 72> W; 16th, heavy N. K. gale veering to NW. on the Middle and East Atlantic coast; at St.
John, N. B, the storm of the 16th and 17th was the severest of the season; wind gusts of 50 miles and heavy
snow with great fall in temperature were reported ; 15th, heavy gale and high sea, 46° N, 48° W.; 19th,
heavy gale, 45° N., 53° W.; hurricane 34° N., 74 W, nlso a gale 34 N., 43 W, also heavy NW. gale
off the Middle Atlantic coast; 24th, heavy NV, gale, 34> N, 74° W.; 26th, heavy N'W, gale, 48> 17"
N., 34° 50" W, also at 47° 31" N,, 37° 30" W,; 20th, NE. gale veering to 8\W,, 26° N,, 71, W, also a heavy
NE. gale veering to SW., and at times blowing with hurricane force 20 miles SE. of Abesecom, a cyclone
was encountered hetween New York and Bermuda by the Burk Elila Brass; 30th, heavy SW. gale off Cape
Fear river bar; 3lst, heavy NE. gale and snow storm off the New Jersey coast.

TEMPERATURE OF THE AIR.

In_General—The general distribution of the temperature for the month is shown by the isotherms on
Chart No. II. From which it appears that the temperatures have on the Pacific coast, been somewhat
above the average. At the starions in the Rocky Mountains the deviations were: Salt Lake City, 3°;
Cheyenne, 3°.9; Denver, 1°.7; Santa Fe, 2°.0; all below [the average. East of the Rocky Mountains, and
for altitudes less than 5,000 feet, the temperatures every where have been much below the average.

The Mazimum Temperatures above 70> have been as follows: Corsieana, 72; Denison, 72; Galveston, 70;
Indianola, 75; Jacksonville, 71; Key West, 87; Montgomery, 70; New Orleans, 72; San Diego, 77 ;
Shreveport, 70 ; Berne, Texas, 71 ; and the masima lower than 40° have been at Alpena, 38 ; Duluth, 39;
FEscanaba, 36; Marquette, 37 ; Pembina, 35; Pike's Peak, 27; Port Huron, 40. The maximum tem-
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peraturéds for the onth gmerally ocenrral from the 11th t) the 14th, at most of the stations o'bt. af the
R«)c’kv Mountains, dumw the movewment of storins New IV, V, ¥I and VII.

* Minimunt ﬂ’mz)e:(lfures below —200 are as follows: Bismarck, —237; Breckenridwe, —23; Denver,
_;) Dualuth, — Fort Sully, —26; La Crose, —24; Norith Pl: ltte, —225; Pembina, —44; Pike's
Pes L]; —21: 'S¢, Punl —a7. The minimnm above +20° have heen Ch. Lllt‘\tﬂll 23 ; Galveston, 26 ; Indian-
ola, 23; -T.mls-)uvllle. 21 Key West, 45; Mobile. 21; New Orleans, 28 Pnltl.].nd Or., 24; San Diegn,
43 ; San Francisco, 42; b.u.unmh 20 and Tybee Island 25, The mmlmum temper 1tures have attended the
progress of arcas'of high pressure and clear, dry weather, as given in the previous chapter. The prineipal
poc,h~ of Toaw’ tempen wature have been as follows: 1st in Fla.: ‘7ml Ga., S, C.and Flag 3rd, Fla; 4th, Fla; Gth,
, Flas Tthand 8th, . Dak., Mo.; 9h, III, Ohio, Towa, an Iml., Tenn., Wis,, Ky.; 10t.h, N. J.. M, N.C,
Ohm \hcll Pa., Va, W. Vu,N. Y, I) (' 11th, Cal; 1-Hh_. Utah ; 15th, Cal.; 16th, Mich., N. Y., Minn,,
Or,; 17th, h Y. Muh w Muss,, V t, N.J, Mu ( uun.. R, L, Cal; 18th, Utah, Cal,; 23ed, (Jal - Muntann
Tex: 24th, Wy, T.; Col., N. M 25:h, N. Y., .. Tex., Mass; 26th, Dak., Kan., Nebh; 27th, Dak.;
28¢h, Caly 29th, Dak. . Te\ ., an., Noh,; ..ﬂth \lnm I1l., Duk., Ind. T., Tenn,, Ga., Ala., Miss., Ln., Nel).;
31st, Tenu.

Ranges of Tc'm]wmfme—Th(- largest ranges of temperatures for the month h.uu hoen: Denver, 93°; 5
North thv, 872 Daudge City and Pembina, NP Fort Sully, 822 Fort Gibson, 7775, Bree kemnlne, 75°
' \‘mktmr"""" L«awn\\mth and Daluth, 697 St Panl, 657 bh.n.u(l\. Denison, I\cul\ul\, La Crosse .mul
Virginia City, 67° The smallest ranges have beeny San Franeiseo, 22% Portland, Or. and Salt Lake
City, 327 -San DlP\ru. 342 Tvbee Island, 38°; Boffalo, Charleston, l\(_‘\ West and New Orvleans, 4275 Cape,
Lmﬂ\nm‘ "-‘nnd\' Houk wnd Saithville, 437 Atlantie City, Barnegat and Galveston, 44,

"Frosts have oceurred as far sonthward as the Gult States in every day of the month except the follow-
ing: &th, 11th, 14h, 21-t, 220, 28rd and 24th. The first perind of eold, which continued from the st to
lllL‘ Gth, is especially veported ou by the Oliserver at Iania l.|~-1 acearding to whom, at that place, seaveely
anything eseaped heing injured by the cold. - Large quantities of fi-h, of all sizes and Kinds, were killed by
the culd \\.ucl and cast up on the hoach daily.  Snow fell tor abaut five minutes on the mmnuur “of the 1st,
\\ ltlllll HY l (\ll of hff\ wiles rndius frost occurred Ill..ll\ Vol ry ('l..\

T PRECIPITATION,

In, G’rncml——l‘lm distithutien of the total amaunt of rain or mvltml stow {or Doscemboer is -lm\\u upon:
(-h.ui "‘fu IIE The great irrecularity in snow-fall and its dritsing hy the wind, as well ns the want of uni-
vt it mefhody ‘of measuring the dry and the melted snow r. ieder the isohyetal lines, apen to some
(lmpht buf, in geneial, it appears that less than an inch £11 in Minn., Lowa, I, and westward to the
Rocky Mountains, producing a large deficieney in this rezion as «umpnul with normad values. The defi-
(w'nt-&" i alao quiite ‘ecided- in. the Obio v: alley “and Tennessee amd for the Middle Atlanse States. A small
datitieney” s reported from the Upper and Liower Lake regions, Minnesota, New England and the Western
Glﬂr‘; ek, buta large excess has fudlen in the Eastern Gult amd Sonth Atlantic Sates. The deficiene wvoin

ew Eiigland and- the Middie Atlamtie States was to a largs oxtent mads up for by the storm of Jandary

CIRTTS Phies wost remarkable foature of the map is the remarkable deficieney in Or, and Cal. The nor-
m'(f vhles for theseivegions ave approximately s follows: San Dicgo, 2 inches, Sau Franciseo, 5 inches
andl ‘Poitland, Or.. 7 inches.  These notable defiviencies are to he taken in connee n(-n with the bigh tempe-
a'im‘t; dhd the: luu'h Barometric pressures that have also prevailed there,

"Rt ;rlmrhm[ no rain durivg month~XNu vain at all is reported {rom four =‘ations in the immediate
nm&hlmrhond of” Sun’ Franeiseo, C Cal., as also fram  Fr, Clarks, on the Rio Grande, Texas.  Numerous sta-
umL mpmt onéiteénth inch of rain, or less, near the b m.nll v between Kansas and Nebraska,

”.'S{m‘(one upon‘uu/ Imwt/ rais or snow are as follows: Cape Lookout, 6.15 1 Jacksonville, 6.157 Mobile,
7058 New UlIcam 0.57 ;5 St Marks. 8.51 5 Paton Rouge, 2 inches of rain £ from noon to 10 pom. of the
3st. H'euw/ SUOWS WEPE TEpOr tedl s h)lln\h: Montieello, Avk |, 28h, 7 inehes ; 31st, 21 inches; Lenors, N
C., 24ih and 25th, 11 fuches; ¢ Spartanburg, S, G, 2361, 24th and 2505, W inelws; MeMinvitls, Tena., 28th
and 29th, 14 1ncl\e~ heaviest snow ever kuown j Raleizh, N. O, 25th, 13 inches, heaviest snow storm ever
kuown in that vicinity ; Memphis, Tenn,, 93¢1r, 81 fnehes; S |l”l\\l“(‘ Feun., 28ch, the heaviest suow-full
sitiéertthe -1ath and 36th of May, 1843, when the fall was 20U inches, and very uniforine . The observer at
Hiwassie Gollege, Tenn., reports that the snow-full of D.cember 51t and Junuary 1st ammounted, in 17 hoars,
to 20 inehes; being the most remarkable snow-all known to the iirhabitants.

?Iotnl snou'-lult for munfh —Ark., 12 to 28 inches; Conn, 11 to 385 Col, 45 Dakota, 53 Do, 44
CGa., 1 2t 994G Ind, 3 to 24; Iown, 2to 8; Kan., 1 to7:; Kv., 10 to 14 Ln., ]._; Maine, 32 to 43 ;
l\Td '8 tr) 15 Mass., 12 to .)b Mich., 15 t0 24; Mo 1 to 4; Nebl, 1 todl; N.IL, 59 60 42 N J.. 6 to
8 MY, T to H}‘ \r C, 6 to 26; Ohio, 8 to 425 Penn, 4 to 285 RO T, 18 Teun., 17 to 29 Tex,, 8;
Ut‘th, 163 Vi; 18 1055 Va.., 410 18; W, Va, 258; Wi, 3 0 20,



